The effect of sunlight irradiation on petroleum asphalts currently used in Japan was examined. Each sample of the petroleum asphalts exposed to sunlight for 3, 6 and 12 months was separated into asphaltene, resin and oil fractions using the B. M. (Bureau of Mining, U.S.A.) method.
Introduction
At present, petroleum asphalts are widely used in industries as waterproof material for buildings and bridges, as raw material for various chemical products and, particularly, as road paving material. It may be difficult to discuss in detail about the components of petroleum asphalts, because their properties vary with sources and methods of production.
Changes in the components of petroleum asphalts under the influence of light, of oxygen or of ozone in the air, have been reported by Beitcheman1), Hubbard2) and Nakajima3) although the details of the changes have not yet been clarified. In the present work, we have examined the changes in the composition of the individual samples of the petroleum asphalts by exposure to the sunlight for a period of 3, 6 and 12 months, respectively. Each of the samples was separated after exposure into three fractions by the B.M. method, and IR spectrum of each fraction was measured.
Experiment
The experiments were carried out as follows: The asphalt was separated into asphaltene, resin and oil fractions using the B.M. method4),5)
The proportion of each fraction in the sample is shown in Table 2 .
Further, the IR absorption spectra of these fractions of exposed and unexposed samples were measured and compared in order to examine the effects of light irradiation on these fractions.
Sample
The asphalts used were products of three major companies in Japan (For convenience they will be designated as A, B and C). Penetration ranges of the asphalts were 180 to 120, 130 to 150, and 80 to 100, respectively. The mean values of penetration and softening points of the exposed and unexposed asphalts measured by the method described in JIS6) are shown in Table 1 The resin fraction was extracted also from the activated alumina but with a methanol-benzene (1:9) mixed solvent. The asphaltene fraction was obtained from the above centrifuged residue by removing the benzene soluble materials.
All of the solvents and reagents used in the experiments were dried and purified conventionaly before use. The IR spectrum of each fraction was measured with a JASCO infrared spectrophotometer, Model IR-S, by dissolving the sample in carbon tetrachloride.
Results and Discussion
(1). As shown in Table 1 the penetration value of each sample decreased with increasing exposure time, that is, the petroleum asphalt samples become harder by irradiation. A similar trend was found with the softening point. There may be several reasons for the above observed phenomena, e.g. the disappearance of the light oil components in the asphalt by irradiation and by photooxidation due to O2 or O3 in the air.
(2). Another possibility is the conversion of lowmolecular weight substances into high-molecular weight substances through polymerization and condensation.
In fact, as shown Table 2 , the relative content of asphaltene fraction and that of resin fraction increased while that of the oil fraction decreased by light irradiation.
This result suggests that asphalt experienced gelation by forming high-molecular weight substances by irradiation. Similar mechanism for the change in chemical composition of blown asphalt was proposed by Nakajima3).
(3). The infrared absorption spectra of the sepa- 1, 2 and 3. The main absorption band of the asphalts of peaks at 2,930cm-1, 2,850cm-1, 1,460cm-1 and 1,380cm-1 due to saturated hydrocarbons; around 1,600cm-1 due to aromatic double bonds; 1,700cm-1 due to the carbonyl groups, and 1,035cm-1 due to S=O or C=O7). The IR spectrum of light irradiated asphaltene exhibited some degree enhancement in the absorption intensity around 1,600cm-1 and 1,700cm-1 (Fig. 1) .
The resin fraction showed the same tendency as did the asphaltene fraction although the degree of enhancement was smaller in this case (Fig. 2) . The same behavior was observed for each separated fraction of all exposed samples. But it was not observed for the sample which was set indoors for twelve months. (4) . The change in the absorption intensity at 1,700cm-1 with irradiation time for each sample was plotted in Fig. 4 together with the plot for (Presented in part at the 33th Annual Meeting of the Chemical Society of Japan. Fukuoka, Japan, Oct., 1975).
